Background: Morbidity associated with primary headache disorders is a major public health problem with an overall prevalence of 46%. Tension-type headache and migraine are the two most prevalent causes. However, headache has not been sufficiently studied as a cause of morbidity in the developing world. Literature on prevalence and classification of these disorders in South Asia is scarce. The aim of this study is to describe the classification and clinical features of headache patients who seek medical advice in Pakistan.
Introduction
Headache disorders are ranked amongst the ten most disabling conditions in the world by World Health Organization (WHO). The global prevalence of active headache diseases in the adult population is 46%. Tension-type headache and migraine are the two most common headache disorders affecting 42% and 11% adults respectively. About 3% of the world's population is affected by chronic headache that lasts for more than 15 days per month [1] .
While headache has been an unaddressed cause of morbidity around the world, it has remained largely unrecognized in the developing world [2] . Most clinical and epidemiological studies have originated in developed countries and there is scarce literature to support treatment guidelines or public health interventions to deal with headache in low and middle income countries where 85% of the world's population lives.
The aim of this study is to characterize patients with headache disorders in Pakistan who seek medical treatment. Classification and clinical features as well as predictors of disability have been described.
Methods

Study participants and variables
Retrospective review of medical records of all patients who presented to a specialist headache neurology clinic at Aga Khan University Hospital (AKUH) between June 2006 and December 2007 was conducted. AKUH is an urban tertiary care center in Karachi, Pakistan that serves patients from middle and upper socioeconomic groups mostly on out-of-pocket payments. For each patient, a routine clinic questionnaire was completed by a qualified and experienced specialist in headache neurology (the last author, AS) during the initial consultation. The questionnaire recorded demographic details, onset and lifetime duration of illness, pattern of headache, associated factors and family history (see Table 1 for a summary and see supporting information for the complete form). The International Classification of Headache Disorders version 2 was applied and as many diagnoses as necessitated by the criteria and as clinically justified were assigned to each patient [3] . Migraine with aura was defined as at least 2 episodes of migraine with typical aura. Patients who reported a frequency of greater than or equal to 15 episodes per month were assigned the additional diagnosis of chronic daily headache (CDH) [4] .
The study protocol was approved by the Ethical Review Committee at Aga Khan University Hospital. The requirement for informed consent was waived by the committee as we extracted data from medical records and no identifiable information was used in this analysis.
Data processing and statistics
Statistical Package for Social Sciences (SPSS) version 15.0 was used for data entry, processing and statistical analysis at the end of the study period.
Average duration of each headache episode was calculated as a mean of minimum and maximum duration. Family history was stratified into none, first and second degree history. Body mass index (BMI) was calculated using weight and height for patients at least 18 years of age. The patients were divided into underweight, normal, overweight and obese according to WHO recommendations for using BMI to evaluate risk of cardiovascular disease in South Asians [5] .
Distributions of all continuous variables were tested for normality using the Shapiro-Wilk test. Distributions of age at presentation, age at onset, BMI, current frequency of headaches, lifetime duration of illness and average duration of each episode were not normal (p,0.01 for each). Therefore, descriptive statistics were calculated and have been reported as median6 interquartile range. Mann-Whitney test and Kruskal-Wallis test were used to test differences in continuous variables. Analysis of Co-Variance (ANCOVA) was used where adjustment for covariates was needed and correlations were evaluated using Kendall's tau-b. Chi-square test and odds ratio (OR) were used to test differences in categorical variables. P-values less than 0.05 were considered significant.
Results
Characteristics of Study Population
A total number of 255 patients attended this specialist headache clinic in the study period including 169 women and 86 men.
The average age at first presentation of patients was 32622 years. No significant difference in age at presentation was found between men and women. About 81% of the patients were between 16 and 49 years of age. Body Mass Index (BMI) was calculated for 201 patients and 60% of them were found to be overweight or obese. There was no significant association of frequency of headache, duration of each headache episode or number of associated symptoms with obesity in either gender.
Distribution of type of primary headache across gender is presented in Table 2 . Percentage expressed as patients of the gender within total number of patients with the type of headache.
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Percentage expressed as patients with the type of headache over total study population. 4 Percentage expressed as patients with subtype of migraine over total number of migraineurs. doi:10.1371/journal.pone.0005827.t002 Table 3 . Clinical characteristics of Migraine (ICHD 1.x) patients (n = 206). 
Migraine
Migraine was the most commonly diagnosed primary headache found in 81% (n = 206) patients. Out of these, 8% had migraine with aura and 81% had migraine without aura. 18% were diagnosed as having a complication of migraine; most commonly chronic migraine. Two patients with childhood periodic syndromes were also seen. 68% of migraineurs were women with a male to female ratio of almost 1:2. Clinical characteristics at presentation of patients diagnosed with migraine have been summarized in Table 3 .
The average age at first presentation of migraineurs was 31.5619 years while the average reported age at onset of migraine headache was 22615 years. There were no significant differences in age at presentation and age at onset between men and women (see figure 1) . However, onset and presentation of migraine in patients with a first-degree family history of headache was significantly earlier than those with no family history (U = 3533.5, p = 0.003, r = 20.19 and U = 2871.5, p,0.001, r = 20.26 respectively; see figure 2 ). Median age at presentation of patients with no family history of migraine was 36622 years while that of patients with a first degree family history was 28619 years. Similarly, median reported age at onset of patients without any family history of migraine was 25617 years while that of patients with a first degree family history was 19.75610 years. Two patients who were diagnosed with childhood migraine syndromes (ICHD 1.3.x) were not included in this analysis. Table 3 . cont. Average duration of each episode in hours was significantly higher in women (U = 1179.5, p = 0.003). Women who reported menstruation as a triggering factor were about 4 times more likely to have migraine attacks that last 24 hours or longer than women who did not (95% CI OR: 1.36-12.24, p = 0.012) and about 7 times more likely to have such attacks when compared to all migraineurs (95% CI OR: 2.22-19.68, p = 0.001). No significant differences were observed when triggering factors other than menstruation were considered.
Photophobia, phonophobia, nausea, vomiting, vertigo or dizziness and lacrimation were used to calculate an arbitrary total number of associated symptoms for each patient. Women reported a significantly higher number of associated symptoms than men in this sample (F = 4.79, p = 0.030) even when adjusted for age at presentation, duration of symptoms, BMI and family history of disease. Number of associated symptoms also correlates significantly with lifetime duration of illness and average duration of each migraine episode (Tau-b = 0.111, p = 0.040 and Taub = 0.168, p = 0.011 respectively).
Co-occurrence of other types of headache with migraine is presented in Table 4 .
Tension-type headache
Tension Type Headache (TTH) was diagnosed in 23% (n = 58) patients. 12% had infrequent episodic headache, 52% had frequent episodic headache and 28% had chronic headache. 60% (n = 35) patients diagnosed were women. The median age at first presentation was 35.5623 years and the median reported age figure 3 ). On the other hand, the frequency of headache episodes in patients diagnosed with only tension-type headache was higher than those diagnosed with only migraine (U = 956.5, p,0.001, r = 20.33; see figure 4 ).
Chronic Daily Headache
Chronic daily headache was seen in 39% (n = 99) patients. 64% of these patients were women. 57% patients with chronic daily headache had migraine, 22% had tension-type headache and 13% had both. 5% of these patients were diagnosed with medicationoveruse headaches. There was no significant difference in age of presentation, age of onset and gender distribution in the group of patients with chronic daily headache as compared to the rest of our headache clinic population. Obesity was not found to be a significant risk factor for chronic daily headache.
Discussion
This is the first glimpse of characteristics of headache disorders in Pakistan classified and diagnosed according to ICHD-2. More than 80% of the patients who sought treatment were between 15 and 49 years of age, the most productive age group and majority of these patients were women. Similar gender distributions have been reported previously. Jensen and Stovner reported male to female ratios of 1:3 and 4:5 in migraine and tension-type headache respectively and an earlier study from Pakistan reported that all types of headache are over three times more common in women [6, 7] .
Migraine and tension-type headache were the two most common presentations in this clinical sample. Epidemiological evidence from around the world suggests TTH is the most common cause of primary headache [1] . However, migraine was seen as the most common reason for presentation to a headache neurologist in our study and published clinical reports agree with this observation. Several possible explanations can be offered for this disparity including under-recognition of primary headache especially TTH as a ''real disease'' by patients and health practitioners, lower individual morbidity of TTH and the lack of a medical referral system in Pakistan. It can also be speculated that TTH presents less frequently than migraine because of a lower community prevalence. While local epidemiological data is needed to test these explanations, patients with TTH who sought medical care suffered from more frequent episodes of headache that those with migraine in our study. Literature reports suggest that amount of disability associated with TTH on a societal level is much higher than that with migraine especially when measured as absence from work [8] . Increasing awareness and improving the capability of primary care physicians to manage TTH and migraine is likely to help decrease the associated burden.
Menstrually Related Migraine (MRM) was associated with increased morbidity with headache episodes lasting days. In our sample, 11% of female migraine patients suffered from menstrually related migraine. These women are known to have longer lasting headache episodes with increased severity of pain [9] . Hence, menstrually related migraine that presents to primary care needs to be recognized to initiate specific therapy. First-degree family history of migraine was associated with an earlier onset of the disease. This is consistent with the findings of Rainero et al, who compared the clinical, psychological and pharmacological characteristics of the disease between the two groups of patients and reported that the only significant difference was an earlier onset of disease [10] . It is also in accordance with a study of pediatric migraine patients which showed an earlier onset of migraine in patients with a higher familial impact than in those without a positive family history of the disease [11] . Common migraine is a polygenic disease i.e. several genes have minor contributions to its pathophysiology and genetic predisposition combines with environmental triggers to cause clinical symptoms. The search for genes that predispose to migraine has not yielded uniform results till date most likely due to heterogeneity of patients studied and lack of a reliable endophenotype to classify the disease [12] . Demonstration of the effect of genetic loading on onset of migraine in the Pakistani population is an important finding in this aspect. This is a highly inbred population with a 60% prevalence of consanguinity, over 80% of which are between first cousins [13] . Therefore, genetic studies of migraine conducted in this population may be more likely to demonstrate minor gene effects.
Chronic daily headache was reported by 39% of the patients. Two clinical studies in the South Asian population found a similar or higher prevalence amongst headache patients but the proportions of migraine and tension-type headache differed between the two. Ravi et al reported 37% patients suffered from CDH and tension-type headache was the most prevalent within this group [14] . In an earlier study, Chakravarty reported that almost 50% of headache clinic patients were diagnosed with CDH and 82% of them suffered from chronic migraine followed by 16% from chronic TTH [15] . The latter results are replicated in this study to some extent.
Limitations
This study characterizes patients with headache disorders who sought medical treatment with a headache neurology specialist. Therefore, it is inappropriate to generalize the results of this study to headache disorders in the community. The concept of a specialist headache clinic is relatively new in Pakistan. Combined with lack of a established medical referral system, most patients who suffer from headaches are unaware of diagnostic and therapeutic options. In addition, patients in this study had financial and physical access to an urban tertiary care hospital and they may not be entirely representative of the general population in the country.
Nevertheless, this study highlights characteristics of headache patients who seek medical treatment and presents factors that predict headache associated morbidity. It is one of the first few clinical reports of headache disorders from South Asia. Local epidemiological evidence is required to guide public health and research policies. 
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